CHAPTER I
INSTRUMENTS
LEVEL VIALS
The level vial or bubble-tube is filled with some liquid of low
viscosity and freezing point (usually ether, alcohol, or a mixture
of the two) containing a bubble which commonly consists of the
vapor of the substance with which the tube is filled. As both
of these substances, but more especially the ether, expand on
being heated and contract on cooling, the bubble is apt to be too
small in summer and too large in winter. The disadvantages
of this are, that in cases of extreme heat the bubble may disappear
entirely and can be brought back only by the application of a wet
cloth, and that a bubble's sensitiveness varies somewhat with
its length, a long bubble settling more quickly and accurately
than a short one. For this reason precision instruments are
usually equipped with level tubes such that the amount of liquid
can be regulated, but the ordinary small alidade does not have
such an adjustment. Vials which are adjustable show by special
markings the most desirable bubble length.
The bubble-tube is graduated into divisions of about two
millimeters, and preferably upon the glass itself. The upper
portion of the inner surface of the tube of a level vial or spirit
level is ground longitudinally to a predetermined curvature, the
radius of which determines the sensitiveness of the bubble.
For a given change in. the position of the tube, the bubble must
move through a definite arc, the length of which, and hence the
sensitiveness of the bubble, varies directly with the radius of
curvature and indirectly with its curvature.
The sensitiveness of a bubble is usually expressed either by
the length of the radius of curvature, or, what amounts to the